C an patients and their families identify errors and injuries that result from medical care? The answer may inform proposals that call for greater participation of patients and families in efforts to improve patient safety. [1] [2] [3] [4] [5] If patients can identify errors and injuries, then they may be able to intercept the errors before injuries occur or to mitigate the duration or severity of harm.
Patients are potentially acute observers of their own care, and are highly motivated to ensure that correct treatments are correctly delivered. [6] [7] [8] [9] In consumer surveys, 12% to 42% of U.S. adults report having personally experienced a medical error or seen an error affect the health of a close friend or relative. [10] [11] [12] In addition, epidemiologic studies of medicationrelated errors in primary care support the view that adult patients readily identify adverse drug events that are subsequently confirmed by investigators. 13 Evidence for patients' ability to identify medical errors and injuries in the hospital is less compelling. Patients in acute care settings may be too ill or confused to participate meaningfully, or may be overwhelmed by the complexity and specialization of modern health care. The medical malpractice experience also argues against a sophisticated understanding of error on the part of hospitalized patients, as most inpatients who file claims have not experienced negligent care, and most cases of negligent care do not result in claims. 14, 15 In order to understand the role of patient participation in patient safety interventions, we studied adults admitted to a Boston teaching hospital. Our primary goal was to determine whether inpatients and their families could identify adverse events (defined as injuries because of medical care rather than the natural history of the illness) and near misses (defined as ''close-call'' errors with the potential for injury). Our secondary goals were to characterize patients' reports, to analyze the factors associated with error and injury reporting, and to compare patient reporting to the usual incident-reporting system. We hypothesized that patients would identify adverse events and near misses that affected their care, and that these events would differ from those reported in the hospital incident reporting system.
METHODS

Study Design
We conducted a prospective cohort study of adult inpatients admitted to a 40-bed medical unit at a Boston teaching hospital. The unit included general medical patients, a 10-bed acute-care geriatric program for community-dwelling elders, and overflow patients from oncology, surgery, and Obstetrics-Gynecology units. The hospital's institutional review board approved the study protocol.
An investigator (O.P.) approached each patient on the first weekday morning following their admission, explained the purpose of the study, described the protocol, and requested written informed consent from the patient or, if the patient was unable to give consent, the patient's surrogate. Patients unavailable on the first weekday morning were approached on subsequent days. Spanish and Russian interpreters were available as needed for the 2 largest groups of non-Englishspeaking patients and documents were provided in these languages. Patients with multiple hospitalizations were enrolled at most once.
Of 387 potentially eligible patients, 123 (31.8%) could not participate and were excluded (Fig. 1) . The only demographic difference between excluded and eligible patients was that fewer excluded patients were nonwhite (12.1% vs 20.2%, P =.04) and fewer had family or friends present at the initial assessment (2.6% vs 15.0%, Po.001). Of the remaining 264 patients, 229 (86.7%) patients or their surrogates provided written informed consent to participate. Consented and declined patients were distinguished only by a greater proportion of non-English speakers among the latter (5.9% vs 15.1%, P =.04). One consented patient was discharged without completing an interview and was excluded from further analyses, yielding a final cohort of 228 patients.
Patient Interviews
Upon receiving patients' written informed consent, an interviewer (O.P.) conducted brief (5 minute) interviews with patients or their surrogates 2 to 3 times per week throughout the hospitalization. The interviewer used 3 standard interview questions that we developed in studies of clinician respondents: 16, 17 1. Do you believe that there have been any problems with your care during this hospitalization? 2. Do you believe that you were hurt or stayed in the hospital longer than necessary because of problems with your care? 3. Do you believe that anyone made a mistake that affected your care during this hospitalization?
We encouraged patients to make additional open-ended comments about their care. The interviewer transcribed patients' verbatim responses by hand and recorded the data for subsequent coding and analysis.
We also surveyed patients by telephone 10 days after discharge in order to identify errors and adverse events that occurred at the end of hospitalization and during discharge, because patients may be vulnerable to error and injury during this period. 18, 19 Medical Record Reviews
An investigator (O.P.) abstracted age, sex, race, ethnicity, insurance type, need for an interpreter, dates of admission and discharge, attending physician, and service from the electronic registration system. The investigator used admission notes and the discharge summary to abstract medication and drug allergy information and medical comorbidities.
Clinician Surveys
We administered written surveys to nurses who worked on the study unit at the end of the study period by anonymous written questionnaires. Respondents were asked whether they were aware of the project, whether it affected their workload or relationship with patients, and whether patient incident reports were useful to them. The response rate was satisfactory, with 19 of 29 (65.5%) surveys completed.
Data Coding
Two of 4 Internists (S.N.W., D.Z.S., J.M.L., and M.D.A.), blinded to patient identification, independently coded each patientreported event using a classification scheme adapted from previous published work. 13, 16, 17, 20 Reviewers classified adverse events, near misses, and medical errors with minimal risk of harm. Adverse events were defined as injuries because of medical care rather than the natural history of the illness. ''Preventable'' adverse events are injuries because of error. Near misses were defined as errors with the potential for injury, but no harm resulted because the error was intercepted (by the nurse, pharmacist, patient, or someone else) or by good fortune. Preventable adverse events and near misses are of special interest because they represent errors with harm or risk of harm. In contrast, medical errors with minimal risk of harm (e.g., a delayed test or treatment that did not plausibly affect the outcome of care) offer little opportunity for patient safety improvement. Reviewers also classified events such as poor food quality, waits and delays, and poor communication with clinicians as problems with service quality. 21 They excluded 9
incidents in which the report was so confusing or incomplete that reviewers could not assess the event.
Reviewers classified the severity of the event as significant (e.g., diarrhea, pain), serious (e.g., large abscess), and life threatening (e.g., anaphylaxis). They classified preventability, involved parties, and process of care deficiencies. Differences were resolved by discussion. Interrater reliability of preconsensus coding was assessed with the kappa statistic to correct for chance association. Interrater agreement was good for reviewers' judgment that the incident had occurred as reported (0.83) and for preventability (0.85). Agreement was excellent for type of incident (0.97), severity (0.92), involved party (0.90), and type of process problem (0.97 to 1.00).
After coding was completed, an investigator (S.N.W.) used patients' narrative reports to guide a review of clinicians' notes, laboratory and radiology reports, medication orders, and the medication administration record for evidence in the medical record to corroborate patient-reported incidents that were confirmed by the physician panel.
Data Analysis
We calculated the number and rate of patient-reported and physician reviewer-confirmed adverse events (preventable and not) and near misses, stratified by severity. We analyzed the involved parties, and process of care deficiencies. We created a multivariable Poisson regression model with forward selection (entry criterion of Po.4) to examine the association of patientreported adverse events with demographic factors (age, sex, race, ethnicity, need for interpreter), administrative factors (length of stay, insurance type, and service), clinical factors (number of medications, drug allergies, comorbidities), and type of attending physician. We created a second model to examine whether these factors were associated with patientidentified and physician-reviewer-evaluated errors in care, defined as preventable adverse events and near misses.
To test the hypothesis that few patient-reported adverse events are captured by standard reporting techniques, we compared patient-reported adverse events with reports submitted to the hospital incident-reporting system and in the patient's medical record.
RESULTS
Study Cohort
The study cohort included 228 patients. Table 1 presents the demographic, administrative, and clinical attributes of the cohort. A majority of patients had Medicare, reflecting in part the concentration of geriatric patients on the unit. Hospitalists or primary care physicians served as attending of record in most cases. Patients received an average of 7 medications (range 0 to 25), had 2 diagnoses (range 0 to 8), and had an average length of stay of 4 days (range 0 to 36). Sixteen percent had a family member or friend present at the time of consent.
Patient Incident Reports
Altogether, 228 patients completed 338 inhospital and 190 postdischarge (528 total) interviews (mean 2.3 per person, range 1 to 6). One hundred twelve (49.1%) patients reported at least 1 incident to the interviewer, and a total of 310 distinct incident reports were received (mean 1.4 per person, range 0 to 8). Physician reviewers classified 75 incidents as positive or favorable assessments of clinical care and 173 incidents as problems with service quality. The remaining 62 reports included incidents that the physicians judged to be adverse events, near misses, and medical errors with minimal risk of harm. Table 2 shows the type and rate of patient-reported incidents by severity and preventability. Seventeen patients (8%) experienced 20 adverse events, for an adverse event rate of 8.8 per 100 admissions. One patient had a serious injury: an abscess at a percutaneous intravenous catheter line site complicated by a deep vein thrombosis that required surgical intervention. Eleven patients (5%) had 13 significant injuries, including 3 cases of swollen, painful arms when intravenous infusions became infiltrated; 3 problems with pain control because of delayed medication administration; and 1 case each of hyperglycemia, hypokalemia, hypotension, dyspnea, diarrhea, hemorrhoidal bleeding that required transfusion, and a spreading hematoma. Eleven of 13 significant adverse events, but no serious adverse event, were judged to be errors, and hence preventable.
Similarly, 8 patients (4%) experienced 13 near misses (5.7 per 100 admissions). Three patients had 5 near misses that were judged serious or life threatening. In 3 cases, a physician recommended a medication or test (influenza vaccine, sulfacontaining antibiotic, and IV contrast dye) to which the patient had a known severe allergy. (Subsequently, the hospital implemented an electronic order-entry system with allergy alert checking.) In a fourth case, an antibiotic was delayed by 6 hours. In a fifth case, the patient was referred to the emergency department for evaluation after a fall but sat unsupervised in the waiting room for 2 hours because she had not been registered. Two significant near misses included an error in which the wrong patient's blood pressure was monitored in the case of hypertensive urgency, and a patient who fell in the bathroom and was unattended for 3 hours before being discovered. Seven near misses were intercepted before an injury occurred, in each case by the patient or a family member.
Patients reported most events to the interviewer in person during the hospitalization rather than by telephone after discharge. Patients reported 3 of 20 adverse events, 4 of 13 near misses, and 2 of 29 errors after their discharge. A list of verbatim reports is included in Appendix A. Table 3 shows the parties that reviewers judged to have been most closely involved in the patient-reported incident. Clinicians were identified most often, with physicians accounting for 21 (34%) and nurses for 32 (52%) of 62 incidents. In 18 (29%) incidents, the involved party or parties were ill defined or unknown.
Involved Parties
Process of Care Problems
Reviewers identified a variety of process problems associated with patient-reported incidents, such as problems with diagnoses, medications, procedures, clinical services (such as radiology, phlebotomy, and laboratory), and service quality (Table 4) . Medication-related process of care problems were implicated in the majority of incidents, including 14 (70%) of 20 adverse events and 47 (76%) of 62 overall. We created a second model that examined the factors associated with errors that had the potential for injury, defined as the number of preventable adverse events and near misses. Patients with 3 or more drug allergies were more likely to report errors compared with patients without drug allergies (IRR 4.7, 95% CI 1.7, 13.4).
Comparison with Hospital Incident Reports
During the study period, the hospital's Department of Healthcare Quality received 25 incident reports from study unit clinicians. Thirteen incidents were slips and falls, 8 were medication-related events, and 4 were problems with nonprocessed laboratory samples, delayed provision of compression bandages, and an elopement. Four events were classified as ''level 2'' (minor injury); the other 21 were ''level 1'' (no injury).
Seven study patients were the subject of 8 of these hospital incident reports: 3 falls, 2 medication events, problems with laboratory samples, with bandages, and elopement. Although these 7 study patients reported 4 adverse events, 3 near misses, and 4 errors without risk of injury in our interviews, none of these events had been reported in the hospital incident-reporting system. In other words, there was no overlap between the reports that we elicited and those captured by the hospital's system.
Evidence of Patient-Reported Adverse Events in the Medical Record
Using patients' reports as a guide, we found evidence in the medical record to confirm 11 (55%) of 20 adverse events, 4 (31%) of 13 near misses, and 10 (34%) of 29 medical errors, or 25 (40%) of 62 events overall. Confirmatory data were most often found in the medication administration record, physician and nurse notes, and physician orders.
Patient and Nurse Surveys
A majority (n =190, 83%) of patients completed a postdischarge telephone survey in which we asked about problems, mistakes, and injuries, as well as their assessment of hospital quality and the interview process. Among these respondents, 51 (27%) described the quality of care as ''good'' and 128 (67%) as ''excellent.'' Eight of 16 patients who had experienced an adverse event or near miss characterized the care as other than excellent. Most respondents rated their participation in the study favorably: 63 (33%) said the interviews were ''satisfactory'' and 125 (66%) described them as ''rewarding, engaging, interesting, or important.'' Two patients characterized the interviews as inconvenient or annoying.
Among 19 nurse survey respondents, only 4 (21.1%) were aware or somewhat aware of the study. All 19 respondents endorsed the statement that medical inpatients can identify problems such as errors and injuries, and that we should continue to ask patients about problems, injuries, and errors that they experience in the hospital.
DISCUSSION
Among 228 patients admitted to the medical unit of a Boston teaching hospital, the patient-reported adverse event rate was nearly 9 per 100 admissions. Serious injuries were uncommon, but two thirds were judged preventable. In addition, 4% of patients experienced near misses. Few patient-reported incidents were identified in the medical record, and none were submitted by clinicians to the hospital's incident-reporting system. Patients were more likely to report preventable adverse events and close calls if they had more drug allergies.
The incidence of patient-reported adverse events in this population is generally similar in magnitude to chart review studies of adverse events among patients in acute care hospitals reported elsewhere. The Medical Practice Study found a rate of 3.7 adverse events per 100 admissions. 22 A replication of this study in Colorado and Utah found similar results (2.9%), 23 but studies in Great Britain and Australia found higher rates (11.7% and 16.6%). 24, 25 Although U.S. rates have generally been lower than the 9% rate reported here, these other investigators used a more restrictive definition of adverse events, requiring death, disability, or extended hospitalization. 26, 27 A significant limitation of these studies is the ascertainment of adverse events based on chart review alone. Many adverse events are not recorded in the medical record, a finding attributed to variable standards for documentation, clinician unawareness or oversight, and concern about liability exposure. 28, 29 Studies of hospital incident reports elicited from medical house officers showed that as many as half of the reports were not found in the medical record. 16, 17, 30 A study of adverse drug events that compared chart review, computerized detection, and spontaneous reporting found little overlap between the types of events detected. 31 An inpatient study that relied on both chart review and clinician queries reported higher adverse event rates than chart review alone. 20 In addition, a study in ambulatory care showed that chart review detected fewer than 11% of adverse drug events. 13 Overall, these data have 2 implications: the true underlying rate of adverse events is higher than that detected by any single approach, and patient contact represents an important detection approach, at least outside the hospital. Our study suggests that patient reports represent a valuable source of events inside the hospital as well. In addition, the lack of documentation for many patient-reported adverse events in our study suggests that patient reports represent a reservoir of incidents that were unaccounted for in previous inpatient studies.
We found that patients on multiple medications were more likely to report adverse events. This finding is consistent with studies that document the prominence of adverse drug events among medical inpatients, 20, 22 and the link between adverse drug events and polypharmacy in the nursing home and primary care settings. 13, 32 The association between error reporting and multiple drug allergies suggests an increased vulnerability and perhaps vigilance in this group.
Our study has several limitations, including its relatively small sample size, and the fact that it comes from a single site. The unit, which included a small geriatric service, may overrepresent community-dwelling elderly patients compared with an unselected population. We did not enroll patients who were admitted and discharged during the same weekend; this may bias our results if such patients were more or less prone to harm than other inpatients. Ascertainment of adverse events, near misses, and errors relied on the judgment of experienced clinicians, but the data from chart review and patient reports were often limited and in many cases made it difficult to understand or evaluate patients' complaints. In addition, because our interview questions elicited information about ''injuries,'' we did not collect information about the psychologic that harm the patient may have experienced. Excluding patients on contact precautions may have decreased the observed adverse event rate, as recent data suggest these patients are at a higher risk of adverse events than other patients. 33 We did not review all charts for adverse events routinely, so we cannot assess the underlying adverse event rate. Incident classification was retrospective, which did not permit clarification of incidents from patients or clinicians other than the reports elicited by the interviewer. To address these potential problems, reviewers offered generally conservative assessments, excluding events that were difficult to interpret or not credible and produced blinded ratings that were highly reliable. The results of this study offer some guarded optimism about the prospect for productive partnerships between clinicians and hospitalized patients to create safer health care. Many patients and their families are able to identify errors and injuries during or shortly after the hospitalization, providing a potentially useful source of information that could inform clinical care and guide improvement initiatives. Patients may also be able to identify conditions, such as poor staffing, that increase the risk of harm. This study also adds credibility to ''best practice'' recommendations proposed by organizations such as the American Hospital Association and National Patient Safety Foundation that call for patient participation in preventing medical errors. Finally, patient reports about the attitudes and behaviors of staff may offer insights into the safety culture of the organization.
Additional studies are needed in order to understand the role that patients can play in promoting safe care. Many of the most basic questions remain unanswered. How can we elicit patient incident reports efficiently and confidentially, and use the information to advance safety? Will this information affect the patient-clinician relationship, or increase the risk of malpractice litigation? How can we work with patients at greatest risk of harm, as those at extremes of age, carrying the greatest burden of comorbid illness, with the most drugs, interventions, and allergies, may be least able to participate in safety prevention? Which interventions are most suitable for patients to play a role?
Many patients are aware of errors and iatrogenic injuries that affect their own care. Engaging patients as partners with clinicians in efforts to identify and prevent medical errors offers a promising strategy to advance patient safety. 
